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BACKGROUND
Application of systems engineering to Spent Nuclear Fuel (SNF) Project subprojects is governed by WHC-SD-SNF-SEMP-001, "SNF Project Systems Engineering Management Plan" (SEMP) (WHC 1996a).
The technical baseline information is derived from HNF-SP-1104, the "Spent Fuels Multi-Year Work Plan" (MYWP), (FDH 1998a This technical baseline will be updated as the technical information develops throughout the Transition Project life cycle. The technical baseline development process is described in the SEMP (WHC 1996a) Section 3.3, Technical Baseline.
PURPOSE
This functions and requirements (F&R) documentation has been developed to obtain concurrence from the U. S. Department of Energy, Richland Operations Office (RL) of its technical baseline. This F&R has been generated to meet the requirements of:
This F&R document details the Transition Project operating objectives, top-level functions, and requirements. This information is the basis for further development of the Transition Project technical baseline. Transition Project technical information, processes, and products are to be developed from and traceable to the information contained in this F&R.
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OVERVIEW
This section provides the Transition Project mission and its work scope.
MISSION STATEMENT
The Transition Project mission is develop the strategy, process, and acquire facilities, systems, and equipment so that operations can transition the 100 K Area Facilities to Environmental Restoration (ER). The Transition Project mission is derived from SNF Project treatment, storage, and disposal (TSD) function TSD.2.1.4.2.1, Transition 100 K Area Facilities, as depicted in Figure 3 -1, Transition Project Function Hierarchy. The Transition Project function decomposition and hierarchy identification will follow the Hanford Site identification system, using the TSD prefix. 
SCOPE

TECHNICAL BASELINE DEVELOPMENT
Site Systems Engineering allocated top-level functions and requirements to the major facilities that will be employed to achieve the Hanford Site mission objectives. Site Systems Engineering, in conjunction with SNF Project Systems Engineering, allocated top-level functions and requirements to the major facilities that will be employed to achieve the SNF Project mission objectives. These major facilities and associated functions and requirements provide the hasis for further SNF Project functions and requirements analysis. This F&R document contains the first Transition Project functional analysis of the top-level SNF Project mission analysis results, as documented in the MYWP. This function analysis is the defined function set that accomplishes the parent function, Transition 100 K Area Facilities. The functions and requirements analysis results will be used for further project development and design implementation activities.
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2.3.1
The initial functions and requirements analysis has been conducted to provide a hierarchy of functions and requirements that support the development of a traceable and defensible top-down system configuration. This configuration, or architecture, has been used to develop the work breakdown structure, providing integration with the cost and schedule baselines. The end goal is to generate appropriate performance specifications that contain the requirements for Transition Project activities.
The Transition of the 100 K Area facilities was added to the SNF Project at the direction of RL (BCR, SNF-1998 -015 1998 Document Analvsis -This document is to be retained. The sludge RS is currently being designed to requirements contained in this document. Sludge retrieval construction drawings and specifications are currently under development. This document will become part of the Transition Project technical baseline. This document will need revision to reflect the top-level Transition Project F&R and superseding of "F-SD-SNF-FDC-004.
WHC-SD-SNF-FDC-006. "Functional Design Criteria for the K Basins Sludge
Process and Loadout Svstem", Revision 1 (Precechtel 1996 ) -This FDC applies only to the K Basins Sludge Process and Loadout System and is a sub-tier document to HNF-SD-SNF-FDC-004, The K Basins Sludge Process and Loadout System is to comply with all applicable requirements in the aforementioned document. This document identifies and/or provides design interface requirements for the loadout process. The document scope is to provide design requirements for a system for transferring sludge from an in-basin location to a container for shipment to the Tank Waste Remediation System (TWRS). TWRS is now known as the River Protection Project (RPP). This document is the technical basis for completing the preliminary design phase of sludge loadout.
Document Analvsis -This document is to he retained. It will need to be revised to reflect requirements for sludge load-out at K Basins. This document will become part of the Transition Project technical baseline. This document will need revision to reflect the top-level Transition Project F&R and superseding of HNF-SD-SNF-FDC-004.
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SNF-4961. Rev. 0 4. WHC-SD-TP-PDC-035. "Packaging Design Criteria for the K East Basin Sludge Transoortation Svstem", Revision 0 (Tomazewski 1996) -This document provides the onsite transportation safety criteria for a reusable packaging and transport system to transport KE Basin sludge and water. The packaging design criteria (PDC) provides the basis for the development of a Safety Analysis Report for Packaging ( S A R P ) , establishes the packaging contents and safety class of the package, and provides design criteria for the package, packaging, and transport system. This document is the technical basis for completing the preliminary design phase of the sludge onsite transportation system. Document Analvsis -The current disposition path for sludge is to T Plant. This document needs to be updated with one providing the specification for packaging and transportation to interim storage at T-Plant. This document will become part of the Transition Project technical baseline.
WHC-SD-WM-FDC-052. "Functional Design Criteria for Sludge Receiving Station,"
Revision 0 (Brishin 1996) -This document applicable to the Sludge Receiving Station, is a suh-tier to WHC-SD-SNF-FDC-004. The Sludge Receiving Station is to comply with all applicable requirements of the aforementioned document. The document purpose is to provide the detailed functions and design requirements for the Sludge Receiving Station. The scope of this activity is to provide a system allowing for direct offloading of sludge from the Sludge Transportation System into a douhleshell tank (DST). This document is the technical basis for completing the preliminary design phase of the Sludge Receiving Station.
Document Analvsis -The current disposition path for sludge is to T Plant. This document needs to he updated with one providing the specification for receiving sludge for interim storage at T Plant. The revised document will become part of the Transition Project technical baseline.
Water Removal System
The technical baseline for removing water from the K Basin cooling pools has not been developed. Specifications will he provided, which document the functions and requirements for the water removal system.
Systems and Equipment Stabilization System
The technical baseline for systems and equipment stabilization has not been developed. Any new documents will he developed from the Transition Project functions and requirements and provided in a specification format. Specifications may he provided, which document the functions and requirements for deactivating systems and equipment.
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Facility Stabilization System
The technical baseline for facility stabilization has not been developed. Any new documents will be developed from the Transition Project functions and requirements and provided in a specification format. Specifications may be provided, which document the functions and requirements for facility upgrades, decontamination or fixatiodstahilization of walls and floors, etc.
Waste Management System
The technical baseline for facility stabilization has not been developed. Any new documents will be developed from the Transition Project functions and requirements and provided in a specification format. Specifications may be provided, which document the functions and requirements for waste preparation and disposal.
DOCUMENT HIERARCHY
Transition Project products and documentation are depicted in Fiscal Year 1996 " (WHC 1996b ). This product tree will be updated as the Transition Project technical baseline develops. 
Specification(s)
FUNCTIONS
This section provides the Transition Project functional analysis results. The functional analysis was performed meeting the intent of SEP-3.0, "System Function Definition" (WHC 1995b).
FUNCTION HIERARCHY
The SNF Project functional analysis results show the functional decomposition of the fifth-level SNF Project Function tsd.2.1.4.2.1, Transition 100 K Area Facilities. This function needed further definition (expansiodfocus) to define the Transition Project specific activities. When met, the functions identified accomplish the Transition Project mission. This function decomposition (hierarchy) is depicted in Figure 3 -1.
FUNCTION DEFINITIONS
The system function definitions are provided in The Transition Project requirement definition activity was performed meeting the intent of SEP-4.0, "Requirements Identification & Allocation", (WHC 1995~). As the Transition Project element design, procurement, construction, and testing activities evolve, the requirement documents identified in this section are evaluated and compiled into specifications, as applicable. Many requirements will also be derived from studies and analyses that will be performed as part of the project design and development effort. These requirements are not part of the top-level mission requirements. The requirement definition, analysis, and allocation details are to be developed separately.
MISSION REQUIREMENTS
Top-level mission requirements are used as the primary or "driver" requirements for Transition Project requirement analyses. This section lists top-level mission requirements and sources for the Transition Project. Mission requirements include requirements derived from the Hanford Strategic Plan (HSP) interim and final end points as well as:
1.
2.
3. Mission requirements are maintained under configuration control in the Hanford Site Technical Database (HSTD), and described in this section. The assigned requirement identifier, used in the HSTD, is provided in parenthesis following the requirement, where applicable.
"Hanford Site Environmental Management Specification", (HSEMS) DOE/=-97-55
This specification is the source of primary requirements for the project work scope definition. Project completion will be attained through satisfying the technical requirements contained in the HSEMS. Requirements include verbatim requirements, as well as interpreted requirements resulting from resolution of requirement duplication, conflicts, or ambiguity.
The SNF Project will transfer secondary waste streams generated by project activities Accomplish fuel conditioning in accordance with project plans, which currently include a cold-vacuum drying (CVD) process, located in the 100 K area. During fiscal year (FY) 1996, process parameters to support design will be defined, the design contract will be awarded, and design activities will be initiated. Construct the CVD Facility and make it available for fuel transfer. Transfer the facility ( 
DOEDU-96-92, Hanford Strategic Plan
Remove andor stabilize fuel, surplus facilities, and waste sites to protect groundwater and the Columbia River and to ensure protection of people, the environment, and naturallcultural resources. Pending Congressional action on the Wild and Scenic River designation, use will continue to be restricted, sensitive ecological, cultural, and Native American resources will be protected.
Safe, suitable, secure onsite storage will be provided for all nuclear materials pending decisions on final disposition or until beneficial offsite uses are identified. Facilities without identified future uses will be transitioned to low-cost, stable deactivated conditions (requiring minimal surveillance and maintenance) pending eventual D&D and removal or closure.
Surplus facilities will be decommissioned and decontaminated sufficiently to enable removal or closure through entombment.
M-34-04
The DOE shall submit a remedial design reporthemedial action work plan for the K Basins interim action to the U.S. Environmental Protection Agency (EPA) and the U.S. Department of Ecology (Ecology) for approval. This work plan shall be constrained by these (M-34-98-01A) agreement milestones and target dates, and shall propose detailed schedules for initiating and completing activities required for the removal of hazardous substances for K Basins (SNF, sludge, debris, and water).
(Due Date 03-3 1-2000)
M-34-05-TO1 Submit DOE approved annual report on quantities, character, and management (e.g., segregation and management subsequent to removal) of K Basins debris to Ecology and EPA. The final report of this series shall be the one occurring one year after completion of milestone M-34-00A. 
4.2
The Transition Project will manage all activities in accordance with approved Authorization Basis documents and approved Standards Requirements Identification Documents (SIRID).
AUTHORIZATION BASIS, NEPA, AND PERMITS
"K Basin Safety Analysis Report", WHC-SD-SNF-WM-062, including "K Basin Hazard Categorization", WHC-SD-SNF-HC-001, and any approved amendments thereto.
"K Basins Technical Safety Requirements", WHC-SD-SNF-TSR-001, and any approved amendments thereto. 
REQUIREMENT SOURCES
The following requirement sources are applicable to the operating functions. These sources were derived from Contract Modification M071, Updated Appendix C, DOE Directives.
In addition to the mission requirements, the Transition Project will comply with the requirements of applicable Federal, state, and local laws and regulations. These laws and regulations are identified in: These sources are applicable to work and activities conductedaccomplished by FH. Environmental, Safety and Health requirements are included.
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ARCHITECTURE
This section provides an architectural description, also known as the baseline concept description, of the transition Project and its sub-elements. The Transition Project consists of subprojects associated with the removal and transferring to disposition K Basin materials, and processes for stabilizing facilities, systems, and equipment. A Facilities Transition Strategy Document (FTSD) is in preparation that will summarize the scope of work to be completed during facility transition, deactivation tasks to be performed, technical approaches for conducting the work, necessary modifications to the current safety/authorization basis, turnover documentation to be developed, environmental permitting status, current commitments and action items, safety and health assessments, a project schedule, and resource plan. The FTSD includes (in outline form) deactivation work plans for all SNF facilities in 100 K Area. The FTSD identifies turnover commitments negotiated in a Memorandum of Understanding (MOU) between the SNF and ER Projects.
T.l -Provisions, Process, or Strategy for removing water, sludge, and debris materials
SPENT NUCLEAR FUEL PROJECT TRANSITION ARCHITECTURE
T. 1.1 Provisions for water removal system -
The existing IWTS will be utilized to pump water from the basin through the Ion Exchange Modules (IXMs) into tanker trucks. Provision will be provided to connect the IWTS piping to the tanker truck. Shipments of water will be sampled and analyzed and sent for off-loading to either the 200 Area ETF or the LERF as directed by the WPD. Once the tanker is offloaded it will be flushed and rinsed, if required.
T. 1.2 Provisions for sludge removal system
Provisions for collecting sludge from the 105 KE/KW basin floors, pits, IWTS knock-out pots and settler tanks and place it in a temporary storage area within the facility. Provisions for pumping sludge to a loadout system for transfer to a transport container. Provisions for moving the transport container to T Plant for interim storage pending final disposition. The following systems and equipment will be acquired to support sludge removal:
Floor sludge retrieval system Sludge loadout system Sludge handling and transport system 5-1 SNF-4961, Rev. 0 T Plant off-loading equipment
T.1.3 Provisions for debris removal system
Provisions for (1) rack removal; (2) removal of fuel handling equipment; and (3) removal of water treatment and sludge removal equipment. These equipment items will be retrieved, size reduced (as necessary), pressure-washed, and packaged in burial boxes for disposal at the Environmental Restoration Disposal Facility (ERDF). The following systems and equipment will be acquired to support debris removal:
Retrieval equipment Pressure-washing equipmentktation Size reduction equipment Lifting apparatus T.2 -Provisions, process, or strategy description for Stabilizing Equipment and Systems.
Includes provisions for draining, disconnecting, blanking-off, locking and tagging utility connections (i.e,, electrical power, potable water, sewer, communications lines) out of service; documentation of zero energy checks for all electrical and mechanical systems; provisions for downgrading fire protection systems consistent with Surveillance and Maintenance (S&M) requirements; provisions for placing essential equipment (e.g., elevators, cranes) that would be used later in decommissioning into a safe lay-up condition. Provides documentation for structures, systems, and components (SSCs) designated in the facility safetyhthorization basis regarding status at turnover (e.g., deactivated or operational), configuration, and any specific S&M requirements.
T.3 -Provisions, process, or strategy description for Stabilizing Facilities.
Turnover documentation will be prepared regarding (1) safety and authorization basis for S&M mission, (2) status of facility permits, (3) Fire Hazards Analysis, (4) inventory of any hazardous materials remaining in facilities at turnover, (5) final Radiological Surveys, ( 6 ) Asbestos Surveys, (7) Confined Space Audits (if applicable), and (8) facility S&M Plans. For the 105 KE and KW Basins, the existing safety and authorization basis will be modified to reflect the completion of fuel removal from the basins, the mission change to cleanout and deactivation, the nature of specific activities associated with the new mission, and potential accident, exposure, and release scenarios associated with the work and the residual inventory. For other (radiological and non-nuclear) facilities, new safety documentation will be prepared to revise the authorization basis for deactivation work. Includes provisions for appropriate lighting, vector controls, physical access controls and surveillance systems.
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Provisions for removing regulated solid wastes (e.g., radiological waste, dangerous waste and asbestos) including characterizing, placing waste in suitable containers for disposal, labeling containers, provisions for managing storage (control and monitoring) on site in designated storage area(s), provisions for manifesting and transportation of waste shipments, and provisions for disposal in appropriate on-site and off-site disposal facilities.
T.5 ~ Provisions, process, or strategy description for Transfening K Basin Facilities to ER.
An MOU has been negotiated between the SNF Project and the ER Project delineating roles and responsibilities, acceptance criteria, and a target completion date (2007) for transitioning of SNF facilities in the 100 K Area to the ER Project.
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INTERFACES
EA-4
I Floor and uit sludge can be stored at T Plant in a drv EA-8 EA-9
EA-10 EA-11 I fashion (either on the canyon deck or in a process cell). Fuel wash and canister sludge can be stored in the existing T Plant pool. Actions can be taken to avoid extreme cost impacts due to upgrades at T Plant (i.e., upgrades to meet seismic qualifications, Resource Conservation and Recovery Act (RCRA) compliance, safeguards).
will not be subject to safeguards.
1-8 1-4
Floor and pit sludge will exit the Basins as waste and 1-11 1-11 1-11 1-8, 1-9
1-12
There are no criticality issues with floor and pit sludge.
Canister and fuel wash sludge will require criticality safe containers, storage and handling. Pyrophoric sludge will be stored underwater.
K Basin water will not be treated to reduce tritium 
STUDIES
The enabling assumptions listed above will he addressedvalidated during the planned pre-conceptual/conceptual studies of the sludge handling work to be prepared through the end of FY 00.
